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(71) Wc, PFIZER LIMITED, a 
British Company, of Ramsgate Road, Sand- 
wich, Kent, do hereby declare the invention, 
for which wc pray that a paten* may be gran- 
ted to us, and the method by which it is to be 
performed, to be particularly described in and 
by the following statement: — 

The invention relates to alkanolamine, alkyl- 
aminc and aminoallcyikcto derivatives having 
useful therapeutic properties. It is particularly 
concerned with novel substituted l-phenyl-2- 
alkylaminoalkanols, 1 - phenyl - 2 - alkyl- 
amino-alkancs and <r-aminealkyl phenyl 
ketones which arc ^-agonists, i.e. stimulate the 
/j-adrcncrgic receptors. 

The compounds of the invention arc those 
having the general formula: 



per ^ tn X5. 



(i) 



where 

R and R* each represent hydrogen or a 
hydroxy group, at least one being a hydroxy! 
group; 

R 2 represents hydrogen, halogen or a lower 
alkyl or alkoxy group; 

R* represents an acylarnino group, a lower 
alkoxycartxmyiamino group, an araoyi group 
or a urcido group, as hereinafter defined, any 
ofie of which may be separated from the phenyl 
ring by a methylene or ethylene group; 

R 4 , R% and R* each represent hydrogen or 
a lower alkyl group; 

[Price 25 p] 



X represents oxygen, sulphur, l'mino or a 
direct link; 

Y represents a hydrogen atom and a hydroxy 
group, two hydrogen atoms or an oxygen 
atom; 
and 

n is 1, 2 or 3 when X is other than a direct 
link and is 0 to 4 when X is a direct link; the 
carboxylic acid esters, and aldehyde conden- 
sation products, of such compounds; and 
their pharrnaceuticaLly-acceptable acid addi- 
tion salts. 

In this specification "halogen" comprises 
fluorine, chlorine, bromine and iodine ; 
"imino" group indicates the group — NR 7 — 
where R 7 represents hydrogen or a lower alkyl 
group; and the term "lower" used to qualify 
an alkyl or alkoxy group, indicates that such 
group contains up to 4 carbon atoms. 

The aldehyde condensation products ofthe 
compounds of the invention arc oxazoLidp'nes, 
having the formula: 



V 

(II) 

which are formed by condensation of com- 
pounds of the invention in which R* is hydro- 
gen and Y represents a hydrogen atom and 
a hydroxy group with an aldehyde of the 
formula R'CHO, where R 9 is hydrogen or a 
lower alkyl group. 

The compounds of die invention have the 
property of stimulating the ^-adrenergic rccep- 
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~ 7T~",hPv increase the force of 

tors. In P arucub "^ y ind^e useful in die 
myocardial of cardiac 

curaavc or P^* 1 ^^ heart failure, 
conditions such as con* • stimulating, 

5 ^JSrultmA^are also useful 

^"eaS obsuuerive airways dis- 

m rhe J"^™ . vascular disease. 

ease and P 01 ? 1 ^.™:. of the invenuon 
Particular ^ formula (I) 

10 comprise those^^unds^ ^ ^ a 

wherein Y represent ag™^ atoms, or an 

hydf0Xy Srn UP ik ofwS compounds R l 
oxygen a^m in any ° ^ R represents 

represents a ^7^%^ a hydroxy 
l5 hydrogen, R and* ; £ ^ group and 

• « raup ' ° f VSdSS and in any of which 
ri represents hyarogen, <"> 

compounds R* is f h >'^\, hen R» » amoyl, 
IrTche above formulae ^ *hen ^ ^ ^ 
, 0 it may be a carbamoy^ orjgp ^ 

aryl WrhV^f^A form a hctero- 
25 W r h e« a pyrroUdino, P^'* 0 ' 

cyclic group, ^p. When such a 

piperazmp or I ^™ U "\?^henvl ring by a 
Jroup is separated from the^ phenyl n g y 

methylene or ■ edgto ; ^ * 

°VvP ri kMs S a°n SSno group, it may be 

When R is an a^>j X, r boxv He or sul- 

from either a carboxyl c < *^P£ or R" 

R« is hydrogen or a lower ^^£ m form 

and R' : together with the nm^i 
40 a cyclic imido. group Moreovc r any 

croup may be separated f™ m the pneny 
bv a P methylene VE^^ 1 *^ 
case R» will have the formula k. ^ 
or R' ' R' J NCH jCHj— -- form . 

45 Thus R' 1 may be, a crvlamidb, 
amido, ^etamido P^jon^o^cry ^ 

CT clo-hexane carbonamido, oercam 

amido, phenyl ^f^'^f^up, or a 
amido, benzene sulphowurudo gro up_ ^ 

toluene ."illto^f* 2-" am ido. 

ethyl group, e.g. an r"R"N — « a 
aceramido-ethyl group, ^hen R R * 
cyclic imido group, it ™yj*j£**£ acid - 

ponding imidomcthyl or 2 " imdo ^ yl _fVbc 
^whlk R J is a ureido group, it may oc 



* be for example, a 3- 

atoms "Pius it jnay ^^^hen R> 

methyl ure.do S^ onvUlinino group, it may 
is a lower alkoxycaroony. ^ ^ rbony lanuno 
be, for example, an <- ■ 



70 



group. j - h pharmaceurically- 

acceptable addiuon saio d m ^ 

of the invennon can «j r rontaim ng 
which form non-toxicad^ti ^ 




iodide, sulpliatc <* - ^ car /e, furoaratt, 
acid phosphate, ^ e te ' ffluCO na te , saccharate 
•lactate, tartrate, atrate, go 
S toluene su.phonaee sal^ ^ ^ 
The compounds ot tn- ^ ad . 

administered alone but wdl f^^ Ijdcal 

ministered in ^.^^rd to *e intended 
carrier selected with regard to > ^ 
roulc fo administration J^*™^ P may be V 
conical practice For eg mptt, ^ cQn . 
administered orally in the torm or 
taining such exci P^"^ admixture w^th ( 
in capsules either done ^or m w ^ • M V 

excipicnts, or in the torm colounng 
P^TS™S?be^SSSd P^rcnteraUy, 

cunuicously. For P^hTfortn of a sterile 95 
they are ^.^^^^oonDun other 

****** 

-^^rp^ may be 
prepared in a number of ways 
^ P An amine of the formula. 

OH R 4- 



(III) 

is rca aed with an aldehyde or ketone of 

the formula: 



105 



• (IV) ♦ 

whfch is reduced in^ ^.P^Sun. ro 

? compound of the invenuon ^n whto q 

r. is hydrogen and Y repres en^ 

hydrogen atom 

After nitration and ejapora 
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precipitation as a salt, eg. the hydro- 
chloride, maleate, fumarate or oxalate, 
by addition of the appropriate add. 
(2) A phenacyl halidc of the formula: 



CQCHZ 



00 



10 



"*:^vriKnr: Z is halogen and R u and R 14 

each -represent hydrogen or, a group 
^n^ PO—,. where P is an easily hydrogcnolys- 

able . protecting group, e.g. a benzyl 
. group, at least one of R lJI and R 14 being 

a group PO — , is reacted with an amine 

of the formula: 



i 

XjCH,J n CHNHP 



(VI) 



to give a compound of the formula: 



(4) 



in which R lJ , R" and P are as defined 
in (2) above, is reached, with a halo- 
comoound of the formula: 

(IX) 

in which Z is halogen, to give a com- 
pound of the formula: 

f f 



35 



(X) 



The protecting groups (P) are then re- 
moved by hydrogenolysis as before and 
the methods of isolation and purification 
are similar to chose given for method 
(!)• 

An amine of the formula: 
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(3) 



■tf 



(VII) 



To obtain a compound of the invention 
in which Y represents a hydrogen atom 
and a hydroxy group and R 6 represents 
hydrogen, the ketonic compound is re- 
duced to the - corresponding secondary 
alcohol and the protecting groups (P) 
are removed by hydrogenolysis using a 
catalyst, e.g. palladium. To produce a 
compound of the invention in which Y 
represents an oxygen atom and R* repre- 
sents hydrogen, the ketonic <?ompound 
itself is freed of the protecting groups 
(P) by hydrogenolysis. The methods of 
isolation and purification are simitar to 
those given for method (1). 
An amine of the formula: 



XT 



CH£H!*<P 



(VIII) 



(5) 



I 

O^CHNH 
R 6 



(XI) 



in which the single hydroxy group is in 
either the 3- or the 4- position, is re- 
acted with a halo-oompound of the 
formula (IX) to give a compound of the . 50 
formula: 



HO 



(XII) 



The methods of isolation and purifica- 
tion are similar to those given for the 
method (1). Where R 6 is hydrogen, an 
excess amount of the amine is used to 
prevent excessive formation of the 
tertiary amine by-product. 
The compounds of the invention in which 
R* represents an acyiamino, a lower 
atiooxy carbonylamino or a ureido group 
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CO. 




ed 




aa 




cyt 




an 
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thi 




ma 




pot 
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alk; 



10 



20 



^r^i directly to the phenyl ri°S> Le - 
free valency is on 
groups w 1 * 3 ^ 1 d» renrescnts a hydro- 
Y repSTa hydrogen 
g en atcnn and t rtp oxygen 

formula: 



25 



(6) 



30 



35 



Vadium, to give. a corn pa^of the 

acytomuw, a tower TO 
o/a ureido group ™ 
-k^ nhenvl nne, and Y represents 
.^drog^ atoTid a hydros- ^up or 

STSSS. of . the -version in 
vL. m -.^reseats an aevtammo, a 
25 aLxySy^nino or a ureido 
S Sed duUy » *e pta£ 



(XIII) 

t0 give a compour^ of the formula: 



^^COCHNCHpHj) n X^^ 



40 



45 



(XIV) 

For the preparation of compounds 
™ ■% Resents a hydrogen atom 

rCp ^TMe n£l group is reduced by 

!£,t "5?. - *< 

formula: 

y ft* Ri- 

(XV) 

in which Y repress a hydroge, ^ . 
and a hydroxy group •* ^°JV 
atom. TTic compound (XV^s 
acted with a suitable rea^« r t . 
- , , r ; n rt of die amino group to a / 

by hVdrogaiolysis using a catalyst, e. e . 




(XVI) 

to give a compound of the formula: 




(XVII) 



Tta nitro. group * J^*?**. V, 

(XVIII) 

p, TlK mm I" undso L5i S group IW 
R*. 
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(8) The aldehyde condensation products of 
the compounds of die invention may be 
prepared by reacting a compound of the 
invention in which R 4 and R* are each 
hydrogen with an aldehyde of the 
formula R 8 CHO, where R s is hydrogen 
or a lower alkyi group, in a diluent or 
solvent, e.g. ethano!, preferably in the 
presence of an acid catalyst, e.g. hydro- 
chloric or acetic acid, and preferably at 
aa elevated temperature. The water 
formed in Che reaction may be removed 
by azeocropic distillation by means of an 
entraining solvent, c.g. benzene, or by a 
dehydrating agent, e.g. anhydrous poras- 
sium carbonate. 
In the general methods (5) to (8), the 
methods of isolation and purification are simi- 
lar «o -those given for method (1). 

Found: 

Required for C I sH,,N,0 4 .0.5H,0. 
Example 2 

Also prepared by me method described in 
Example I was DL-ocropamine and 2-carb- 
amoyl-4-mcthyiphenoxy acetone was DL-2- 
[2 - (2 - carbamoyl - 4 - methyl phenoxy) - /- 



60 



75 



80 



85 



The invention is illustrated by the following 
Examples. 

Example 1 

A mixture of DL-ocropamine (4.6 g), 4- 
carbamoylphenoxy acetone (5 .8 g) and ethanol 
(150 mi) was boiled under reflux for 8 hours 
in the presence of molecular sieves, then 
hydrogenated over platinum oxide at 50 p.s.i. 
and 50°C. Filtration and evaporation in vacuo 
of the filtrate gave a viscous oil which was 
triturated with ether to provide a semi-solid 
material This material was then triturated 
with ethane* and the residual white solid 
crystallised from aqueous dimethylfbrmaxnide 
to afford DL - 2 [2 - (4 - carbamoyl - 
phenoxy) - / - methyl - ethylammo] - 1 - (4- 
hydroxy phenyl) ethartol hemihydrate (2.0 g), 
m.p. 195— 198°C 
Analysis : — 

C, 63.98; H, 6.37; N, 8.27% 
: C, 63.70; H, 6.83; N, 8.26% 

methylethylamino] - / - (4 - hydroxy phenyl) 
ethanol, isolated as. the oxalate, rap. 175 — 
6°C 



Found: 

Required for d.H^NcO^rLO, : 
Example 3 

A stirred mixture of 4-benzyloxyphenacyl 
bromide (18.3), N-[2-(4-carbamoylmethyl- 
phcnoxy)cthyl]benzylamine (17.0 g), an- 
hydrous sodium carbonate (6.4 g) and ethanol 
(200 mi) was boiled under reflux for 1 hour, 
then allowed to cool and filtered. Evaporation 
in vacuo of the filtrate afforded an oil which 
could not be induced to solidify. It was thus 
stirred with a mixture of sodium borohydride 
(2.4 g), ethanol (100 ml) and 1,4-dioxan (100 
ml) for 18 hours at room temperature. The 



Analysis : — 

C, 58.23; H, 6.43; N, 6.65% 
C, 58.06; H, 6.03; N, 6.45% 

resulting mixture was acidified with 50% 
aqueous acetic acid then evaporated in vacuo 
to provide an oil which on trituration 
with 10% aqueous sodium carbonate solu- 
tion, gave a white powder (17.3 g). Crystal- 
lisation of a sample (2.0 g) from methanol 
furnished DL - 2 - [N - benzyl - 2 - (4 - carb- 
amoylmethylphenoxy)ethylamino) - 2 - (4- 
benzyloxvphenyT) ethanol hydrate (0.9 g), m.p. 
105— 107°C 



Analysis : — 



100 



Found : 

Required for C l2 H 3 i;N s O s 

The previous product (153 g) was hydro- 
genated over 10% palladium/charcoal (1.5 g) 
in 50% aqueous acetic acid solution (100 ml) 
in a Parr hydrogenator at 15 p.s.i. and room 
temperature. Filtration of the resulting mix- 
ture followed by evaporation in vacuo of the 
filtrate gave an oil which was neutralised by 
addition of 10% aqueous sodium carbonate 
solution. The aqueous phase was decanted and 
the residual oil treated with water in which 

Found: 

Required for C lfc H-N-jO t : 
Example 4. 

(A) A stirred mixture of 4-benzyloxyphen- 
acyl bromide (15.25 g), N - [2 - 



C, 72.99; 
C, 72.70; 



H, 6.86; 
H, 6.86; 



N, 5.31% 
N, 5.30% 



20 



25 



30 



35 



C, 65.85; 
C, 65.44; 



H, 6.72; 
H, 6.71; 



N, 8.36% 
N, 8.4$% 



(4 - sulphamoy lphenoxy)ethyl] benzyl- 
amine (15.3 g), anhydrous sodium carb- 
onate (5.3 g) and ethanol (200 ml), was 



65 



70 



it rapidly dissolved. On standing, the latter 
solution deposited a white solid; several more 
crops were obtained by concentration of this 
solution, and also from the decantate, to give a 
total yield of 6.9 g. Crystallisation from 
methanol afforded DL - 2 - [2 f - (4 - ccrb- 
amoylmetJrylpJienoxy)ethylamino] - / - (4 - 
hydroxyphenyl) ethartol (4.1 g), m.p. 160 — 
161°C 
Analysis : — 
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boiled under reflux for I hour, then 
allowed to cool, and filtered to remove 
the sediment of inorganic salts. Evapora- 
tion in vacuo .of the nitrate afforded a 

5 yellow solid, which was distributed be- 

tween water (500 ml) and chloroform 
(400 ml). The layers, which initially 
coalesced into an emulsion, were clarified 
by filtration through an anhydrous '' 

10 sodium carbonate pad The chloroform 

layer was separated, dried over an- 
hydrous magnesium sulphate and evapor- 
ated in vacuo to afford a viscous yellow 
oil, which was found to be very impure 

[5 from thin 'layer chromatography evi- 

dence. Addition of diethyl ether, chilling, 
evaporation of tihe solvent and standing 
at room temperature eventually solidi- 
fied the oil to a cake, which was crushed, 

->0 - washed with diethyl ether and dried, pro- 
■ viding a cream-coloured powder, yield 
15.9 g, mp. 110— 115°C 
(B) A solution of the crude product of (A) 
(13.25 g) in 1:1 ethanol: 1,4-dioxan 

25 (100 ml) was added over one minute 

.> - to a stirred suspension of sodium boro- 
hydride (0.95 g) in ethanol (100 ml) at 
room temperature, and the mixture was 
stirred for a further 21 hours. The 

30 resulting mixture was then acidified with 

glacial acetic acid, the whole then being 
evaporated in vacuo to a tarry material 
to which was added aqueous sodium 
carbonate solution. Water was added, and 

35 the resulting solution extracted with 

chloroform. The layers, which initially 

Found: 

Required- for CuH.0N2OsS.HCl: 

The following compounds have been pre- 
75 pared, using the method of Examples 3 and 
4, from the appropriate starting materials. 

The compounds of Examples 15, 16 and 
17 were produced according to the method 
of Examples 3 and 4 but omitting the sodium 



coalesced into an emulsion, were clarified 
by filtrate through diatomaceous earth. 
The chloroform layer was separated, 
dried over anhydrous magnesium sul- 40 
phate and evaporated in vacuo a> afford 
an oil which could not be induced to 
solidify despite trituration in 40— 60°C. 
petrol ether and diethyl ether with chil- 
ling. £ t_ ^ 

The crude product of the previous stage 
(13.2 g) was hydrogenated over 10% 
palladium/charcoal (1.5 g) in glacial 
acetic acid. (90 ml) in a Parr hydro- 
genator at 15 p.si. and room tempera- 50 
cure. Filtration of the resulting mixture 
followed by evaporation in vacuo of the 
filtrate gave an oil Which was dissolved 
in ethanol (200 ml). To the ethanolic 
solution was added concentrated hydro- 55 
chloric acid which resulted in precipita- 
tion of a white crystalline solid, which, 
after concentration by evaporation of the 
suspension to a volume of 50 ml, was 
collected by filtration and dried. It was 60 
then dissolved in a boiling ethanol/ 
methanol mixture, the solution filtered, 
and the filtrate chilled and diluted with 
diethyl ether. The resultant precipitate 
of white powder was collected by filtra- 65 
tion and dried. The product, DL-2-[2- 
(4 - sulpIiamoylphenoxy)ethylamino\ - /- 
{4-hydroxyphenyI) ethanol hydrochloride 
(5.95 g) melted at 184°C. with de- 
composition. "0 

Analysis : — 

C, 49.33; H, 5.53; N, 7.14% 
C, 49.42; H, 5.44; N, 7.21% 

borohydride reduction and effecting the hydro- 80 
genation of the carbonyl intermediate at a 
pressure of about 1000 p.s.i. and at room 
temperature in the presence of palladium/ 
charcoal catalyst. 
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Example 19 
A mixture of 3 ) 4-diben Z ytox>^ lc y 1 

Ldium ^rbonatc (2.1 g) and etruuiol (Z50 
ml) was boiled under reflux tor 3 ■'°^^ en 
nhercd hot to remove the morgan* sediment 



, nri rooted: to 0°C. The resultant precipitated 
^dWoUected by filtration, washed «id> 
dleuhvl ether and dried. The product, N- 
3 - N - (3,4 - diboizyloxybciizoyl)- 
methvl - 2 - (4 - carbarnoyjphenoxy) emyl- 
amine>(11.0 g) melted at 140—2 C 
Analysis : — 



1C 



15 



C, 75.83; H, 5.87; N, 4.38% 
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Sodium borohydride (4.0 g) was mssolved 
in me minimum volume of water and 2 drops 
of 5N sodium hydroxide solution were added. 
The solution was added to a suspension of the 
previous product (10.5 g) in ethanoL (300 
ml) and the mixture stirred for 3 hours at 
room temperature, then gently warmed on a 
steam bath to achieve complete solution, ana. 
cooled again, stirring then being «»unurf • 
at room temperature for a further >6 hours. 

Reared for C, A.,NA.0.5H 2 0: 

The previous product (6.0 g) was hydro- 
genated over 10% pauadium/charcoal (600 
mg) in 50% aqueous acetic acid solution (60 
ml) in a Parr hydrogenator at 15 p.s.i. and 
room temperature. Filtration of the resulting 
mixture followed by evaporation w vacuo ot 
the filtrate at less than 40°C gave a brown 
syruo. Addition of an isopropanol/methanol 
mixture gave a solution and a black solid. 
The latter was removed by filtration and to 
the filtrate was added ethereal hydrogen 
chloride, which produced a gum. Decantation 
followed by trituration of the gum :n methanol 
afforded a pink solid A (0.4 g). The decanted 
ijopropanol/mechartol/diethyl ether solution 
was concentrated by evaporation in vaetw, 
which resulted in precipitation of some more 
pink solid B (1.3 g). The filtrates from the 



The solution was acidified by addition of a 
S, d%ps of glacial acetic aad and^e volume 
of the suspension reduced by one haU ^ Water 
G00 ml) was added and the solid collected 
by filtration, washed inbodingv^ and dried 
J afford DL - 2 - [N - benzyl -2-0 
carbamovlphenoxy)ethylainmol - 1 - W 1 ™ 
SSSxyphenyl) cthanol (10.1 g), m.p. 110- 

1°C. 

Analysis: — 

C, 74.61; H.5.80; N, 4 32% 
C, 74.60; H, 6.43; N, 4.5S/ D 

collections of solids A and B were combmed 
and treated with a smai volume o meth£ 
ether. Cooling of this solution , at 0 G pro- 
duced a third crop of crystals, solid C 
Solids A, B and C, were combined ab- 
solved in the minimum volume of memano 1 
Z which was added an approximately equal 
volume of topropoooL. The so uuon , wascon- 
centrated by evaporation untd suchame ^ 
formation of crystals was first 
which the solution was cooled atO £dunng 
which time more crystallisation occurred. Ihe 
produced by filtration arxl dnjd^ 

pl^ etZtol hydrochloride (1-05 g), m.p. 
184°C. with decomposition. 
Analysis : — 



30 



35 



60 



65 



70 



75 



30 



35 



100 



Found : 

Required for C,rH,.,N 3 O s .HCl: 

Example 20 
A mixture of 3,4 - dibenzylox>-phenacyl 
bromide .(32.3 g), N - [2 - (4 - acetamido- 
phenoxv)cthvI]benzylamine (22.8 g), an- 
hydrous sodium carbonate (8.4 g) and erhanol 
(1 litre) was boiled under reflux for 2 hours, 
then filtered hot to remove the inorganic sedi- 
ment and evaporated in vacuo to afford a 
thick syrup. The latter was dissolved in hot 
i5opropanol and the solution cooled, the preci- 
pitated solid then being collected by filtration. 

Found : 

Required for C,,H 3 .N;Oi : 

Sodium borohydride (12.0 g) was dissolved 
in water (40 ml) and 8 drops of 5N sodium 
hvdroxidc solution were added. The solution 



C, 54.98; 
C, 55.36; 



H, 5.87; 
H, 5.74; 



N, 7.34% 
N, 7.60% 



Tn a hot solution of the solid in fresh iso- 
^an^ were added a few rn^lirres ot^hyl 
Ste, and the soluuon was Aen ^«ijo 
cool to room temperature. The crysraUisea 
Sud was collected by filtration, wasned m dr- 
SS ether and dried. Recrysmllisanttijrom 
an Loropanol/ethyl acetate mixture art orded 
N - benzyl - N - (3,4 - dibenzyloxybenzoyl - 
meth^f 2 - (4 - ac^rmd^henoxy) ethyl- 
amine (32.8 g), m.p. 104—6 C. 
Analysis : — 



90 



95 



C, 75.93; 
C, 76.20; 



H, 6.28; 
H, 6.23; 



N, 4.13% 
N, 4.56% 



was added to a suspension of the previous pro- 
d£ g) in eS (800 ml) " 
ture gently warmed on a steam bath to achieve 
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complete solution. After removal of the steam 
bam, che solution was stirred for 10 minutes 
and poured into water co training a little acetic 
acid, which resulted in the precipitation of a 

5 gummy solid. The latter w^s extracted into, 
chloroform and the chloroform 9oiution separ- 
ated and evaporated down in vacua to give a 
syrup (20.4 g), \7hkh consisted of crude DL-2- 
[N - benzyl - 2 - (4 - acerantidophenoxy)ethyl- 

10 aniiro]-l-(3 > 4^benzyioxyphenyl) eakanol. 

The previous product (20.0 g) was hydro- 
genated over 10% pa i larti urn /darcoai (2-0 
g) in 50% aqueous acetic acid solution (200 
ml) in a Parr hydrogenator at 15 p^i and 

15 room temperature. Filtration of the resulting 
mixture followed by evaporation in vacuo of 
the nitrate at less than 40°C gave a syrup, 
which was subsequently taken up into toluene 

\ 

Found: 

Required for C l5 H 3Z N,0 5 .HCL 0.511*0: 
Example 21 

40 Also prepared by the method described in 
Examples 19 and 20 from 3,4 - dibenzyloxy- 
phenacyl bromide and N - [2 - (4 - carbamoyl- 
memylphenoxy)ethyl]benzylarnme was DL-2- 



and the solution evaporated down, this process 
being repeated until the residue consisted of a 
pink solid. The latter was dissolved in hot 
medianol and rjopropanoi added to the solu- 
tion. Afar removal of excess methanol by 
evaporation in vacuo y a precipitate formed, and 
this "was collected by filtration -and dried (yield 
11.2 g; m.p. 150°C with decomposition). Re- 
crystallisation from ethanoi afforded; 7.1 g of 
crystalline maxeriai, m.p. 165°C. with de- 
composition. The filtrate from the crystallisa- 
tion in iropropanol/methanol was treated with 
ethereal hydrogen chloride, which resulted in 
predprorion of white crystals (4.6 g) of DL- 
2 - [2 - (4 - <Jcetamidophenoxy)ethylcmTino ] - 
1 -(3,4-dihydroxyphenyl) ethanoi hydrochloride 
hemikydrate, m-p. 176°C with decomposition. 
Analysis: — 



C, 5527; 
C, 55.16; 



H, 6.21; 
H, 5.92; 



N\ 6.SS% 
N, 7.15% 



Found: 

Required for C u H 22 N 2 0 5 .Ha: 

50 Example 22 

A mixture of 3 ,4niibenzykjxyphenacyi 
bromide (32.8 g), N - [2 - (4 - carbamoyl- 
mcthylpherK>xy)echyl ] benzylaniine (22.8 g), 
anhydrous sodium carbonate (8.4 g) and 

55 ethanoi (1 litre) was boiled under reflux for 3 
hours, then filtered hot do remove the i n organic 
sediment and evaporated in vacuo to afford 

65 Found: 

Required for C 3 ,H S8 N ? 0 $ .0.5H 2 0 : 

The previous product (7.0 g) was hydro- 
genated over 10% palladium/charcoal (700 
mg) in 50% aqueous acetic acid solution (70 

70 ml) in a Parr hydrogenator at 15 p.s.i. and 
room temperature. Filtration of the resulting 
mixture was followed by evaporation in vacuo 
of the filtrate co dryness, the crude product 
then being azeocroped in turn with water and 

75 toluene. The resulting syrup was dissolved in 
methanol, and ethereal hydrogen chloride was 
slowly added to the merhanolic solution, yidd- 

Found: 

Required for Q s H 3o N 2 0 5 .HCl: 

90 v Example 23 

Also prepared by the method described 
in Example 22 from 3,4-dibenzytoxyphenacyl 
bromide and N- [2-(2-carbamoyl-4-meehyi- 
phenoxy)ethy I ] benzyl amine was 2 - (2 - carb- 



[2 - (4 - caxbamoylmethylphenoxy)ethyl- 
arnino] - 1 - (3,4 .- dihydrox^henyl) ethanoi 
hydrochloride, m.p. 224— 8°C 

Analysis : — 

Q 56.49; H, 6.04; N, 7.51'% 
C, 56.47; H, 6.05; N, 7.32% 

a thick syrup. Tlie latter was crystallised upon 
trituration in diethyl ether and a sample of the 
resultant solid was recrystallised from ethanoi 
to give N - benzyl - N - (3,4 - dibenzyloxy- 
benzoyl))mcthyl - 2 - (4 - carbamoylmethyl- 
phenoxy) eihylamine, m.p. 99 — 101°C. 



Analysis : — 

C, 75.42; 
C, 75.10; 



H, 6.22; 
H, 6.30; 



N, 4.17% 
N, 4.49% 



ing a precipitate of fawn crystals (4.0 g) which 
were subsequendy collected by filtration and re- 
crystaflised from water with a little concen- 
trated hydrochloric acid added. The crystals 
were collected by filtration and dried to give 
2 - (4 - carbamoyl ethyl - phenoxy) - N - (3,4- 
dikydroxybenzayl)metkylethylamine hydro* 
chloride (3.0 g), m.p. 240°C with decomposi- 
tion. 



Analysis : — 

C, 57.01; 
C, 56.78; 



H, 5.73; 
H, 5.55; 



N, 7.22% 
N, 7.36%. 



20 



25 



30 



35 



45* 



60 



80 



85 



amoyl - 4 - methyl phenoxy) - N - (3,4 - di- 95 
hydroxy benzoyt)methyl ctkylamine hydro- 
chloride liemihydrate, m.p. 180°C, with de- 
composition between 218— 223°C. 



Arxdysis: — 

Found : 

Required for C^NA-HCLO^O : 

Example 24 ■ ' - 
5 A mixture of N-2<3,4^T)etizyloryphcayl). 
ctbvl benzyianrinc (13.6 gX 2-{4-srfphamoyl- 
pr*Wy)ethyl chloride (4.8 g) and dry xylene 
(50 ml) was boiled under rrfiux for 12 hours. 
The solution was cooled -and the precipitated 
10 soHd removed by filtration, the filtrate then 
being evaporated fn vacuo <x> dryness and taken 
up into diethyl ether. Insoluble material was 
removed from the ethereal solution by filtra- 

Found: 

Required for C5 7 H, 9 N 2 0 4 S.HC1: 

25 The previous product (5.7 g) was hydro- 
genated over 10% palladium/charcoal in 
glacial acetic acid in a Parr hydrogenator at 
15 p.s.i. and room temperature The catalyst 
was removed by filtration and the filtrate 

30 evaporated in vacuo to a gum, which was 
triturated in a little acetone. The resulting 

Found : 

Required for C.H^OsS.HCl: 

40 The following compounds have been pre- 
pattSd, using the method of Example 24, from 



C, 55.62; H, 5.62; N, 7.37% 
C, 55.44; H, 5.69; N, 7.19% 

rion, and the filtrate treated with ethereal 
■hydrogen chloride, which resulted in the 
precipitation of a yellow solid. The latter was 
collected by filtration and recryscrlksed from a 
methanol/aopropaool naxcure, giving N-I2- 
(3,4 - dibenzyloxypheavi)ethyl] - N - \i- 
> 4 . sulphamoylphenoxy)ethyl] benzylamine 
hyd ro chlori&(5.8 g), m.p. 178-181°C 



Analysis : — 

C, 67.62; 
C, 67.40; 



H, 6.03; N, 4.26% 
H, 5.96; N, 4.25'% 



orey solid was filtered off, and recrystalhsed 
from 5N hydrochloric acid giving N-[2-(3,4- 
dikydroxyphenyfythyl] - 2 - (4 • - sutplwmoy - 
pftenoxy) etkylamine hydrochloride as . pale 
mauve crystals, m.p. 245 — 7°C 



Analysis : — 
C, 49.39; 



H, 5.41; 
H, 5.44; 



N, 7.31'% 
N, 7.20% 



C, 49.40; 
the appropriate starting materials 



15 



20 



35 



Example 


R* 


R» 


Salt. 
m.p. °C 


Analysis % \ 
(calculated in brackets) | 
C H N j 


25 


4— CH, 


2— CONH 2 


Hydrochloride 


- 58.66 


6.33 


7.47 








200—202° 


(58.93 


6.32 


7.64) 


26 


H 


4— CONH, 


Hydrochloride 


57.46 


5.90 


8.02 








241—3° 


(57.87 


5.71 


7.94) 



50 



Example 27 
A mixture of N - 2 - (3,4 - dibenzyloxy- 
phenvi)erhyi benzylamine (12.0 g), 2-(4-acet- 
amictephenoxy)ethryl chkmde (3.1 g) and dry 
dimpdr7lformamide (10 ml) was boiled under 
reflux for 10 hours. The solution was cooled, 
more dimethylfonnamide (15 ml) added, and 
the precipitated solid removed by filtration. 
The filtrate was evaporated in vacuo to dry- 
ness and the resultant solid stirred in chloro- 



form, after which undissolved material was re- 
moved by filtration and the filtrate was evapor- 
ated in vacuo to dryness to give the crude 
product, N - [2 - (3,4 - dibenzyloxyphenyl)- 
ethyl] - N - [2 - (4 - acetamidophenoxy)- 
ethyi] benzylamine. 

The previous product was hydrogenatea 
over 10°/ o palladium/charcoal in aqueous 
acetic acid with a few drops of concentrated 
hydrochloric acid added in a Parr hydro- 



55 



60 
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caadysc was removed by filtranon and the ethylaminc hydrochloride (2.5 g), m p './I 
filtrare evaporated in oocko » a gummy solid ?21°G " 
The latter was crystallised from dilute hydro- " 
5 chloric acid, giving N- [2 - (3,4 . dihydroxy- Analysis: - 

10 o^ti « • - „ " C ^3.97; H, 6.26; N, 7.90% : 

Required for C,.H M N,0 4 .HCI: Q: 53.93; H, 6.32| 7.64%- ; V 

The following compounds have been pre- 
pared, using the method of. Example 27, from 
the. appropriate starting materials.. 



HO 
HO 



^K 3 



Example 


R* 


R 3 


Salt 
m.p. "C 


Analysis % 
(calculated in brackets) 
• C H N 


28 


2— OCHj 


4— CONH, 


Hydrochloride 
0.25 hydrate 


55.80 


6.22 


7.09 








168—171° 


(55.82 


6.05 


7.23) 


29 


H 


3— CONHj 


Hydrochloride 


57.97 


5.92 


7.79 








211—4° 


(57.87 


5.71 


7.94) 


30 


H 


4— CH.CONH. 


Hydrochloride 
219—221° 


58.83 
(58.93 


6.35 
6.32 


7.45 
7.64) 
1 



20 



30 



35 



40 



45 



Example 31 
A mixture of 2 - (4 - hydroxyphenyljcthyl- 
amme (5.6 g), 2 - (4 - carbamoylphenoxy)- 
ethyl chloride (4.0 g) and dimethylfonnamide 
(25 ml) was heated at 140°C for 4 hours. 
After cooling to room temperature, the mix- 
ture was poured into water and the resultant 

Found: 

Required for C IT H, 9 N,0 3 .HC1: 



precipitated solid was collected by filtration, 
washed in cum with water, acetone and di- 
ethyl ether, and finally dried. The product, 
N - [2 - (4 - hydroxypheny[)eihyl] - 2 - (4- 
carbamoylphenoxy)ethylamine hydrochloride 
melted with decomposition at 284°C. 
Analysis : — 



C, 60.41 ; 
C, 60.62; 



H, 6.33; 
H, 6.28; 



N, 8.56% 
N, 8.32% 



Example 32 chloride was N - [2 - (4 - hydroxypkenyl)- 
E^^^Tf bY ^ r ^° d d f cribcd in -2 -(4. acetamidophenoxy)eC^lamiL 

Example 31 from 2^4-hydroxyphenyierhyl- hydrochloride, m.p. 275— 7°C 

amine and 2 - (4 - acetanudophenoxy)ethyl Analysis:— ' 



£ ourr ? : Q 61.51; H, 6.64; N, 8.01% 

Required for C U H 22 N 3 0 3 .HC1 : C, 61.62; II, 6.61; N, 7.99% 



(A) 



Example 33 
A stirred suspensian of 4-benzyioxy- 
phenacyl bromide (30.5 g), N-benzyl-2- 
(4 - rutrophenoocy)ethylamine hydro- 
chloride< 30.85 g) and anhydrous sodium 
carbonate (21.2 g) in ethanol (300 mi) 
was boiled tinder reflux for 1} hours. The 
mixture was then filtered while still hot 



(B) 



to remove sodium salts and the ethanolic 
filtrate evaporated in vacuo to a brown 
oil (48.7 g), consisting of crude N-beazyl- 
N - (4 - benzylaxyben2oyi)methyl - 2- 
(4-nicrophenoxy)ethylamine. 
Addition of 1,4-dioxan (150 ml) to the 
product of (A) caused precipitation of 
some white solid. The latter was removed 



25 



50 



55 
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by filtration, and the dark brown filtrate 
. added over 5 "minutes to 
pension of sodium borohydnde (3.8 g) 
Methanol (100 ml) at room temperature. 
Stirring was continued for 20 hours, after 
which the mixture was aadined with 
glacial acetic acid, diluted by addition of 
water and basified with aqueous sodium 
carbonate solution. The solution was ex- 
tracted with chloroform (2 X 200 rod) 
and the chloroform solutions separated, 
combined, dried over anhydrous mag- 
nesium sulphate and evaporated at vacuo 
to a brown oil (41.S g), consisting of 
crude DL - 2 - [N - benzyl - 2 - (4- 
nitrophenoxy)ethylamino] - 1 - 
benzyloxyphenyl) ethanol. 
(C) The crude product of (B), dissolved ui a 
^ mixture of ethanol (150 ml) and 1,4- 
20 dioxan (50 ml), was submitted to 

hydrogenation at 50 p.s.L and room tem- 
perature in the presence of Raney nickel 
catalyst. Removal of catalyst by filtration 
followed by evaporation of the filtrate in 
25 vacuo yielded crude DL - 2 - [N - 



10 



15 



bo^yj . 2 - (4 - arrunophenoxy)ethy 1- 
amino] - 1 - (4 - benzyloxyphenyl) 
ethanol (37.35 g) as a dark brown tar ^0 

(D) A solution of methyl wcyanate (2.85 g) 
in chloroform (25 ml) was added over i 
minute to a stirred solution of the pro- 
duct of (C) (23.4 g) in chlorotorm (1WJ 
ml). Stirring at room temperature was ^ 
continued for 1\ hours, after which the 

' soiurion was evaporated m vacuo to a 
brown oil A small sample of the latter 
yielded a white powder on trituration 
Ln 40—60° petrol ether/diethyl ether/ tO 
acetonitrile, and the remaining oil was 
triturated in 40—60° petrol ether, the 
mixture being seeded with the foregoing 
white powder to yield, on standing, a 
grey solid mass. The latter was crushed o 
and dried, and consisted of crude DL-Z- 
[N - benzyl - 2 - (4 - {3 - rnethyU 
ureido}phenoxy)ethylarninol - I - v 
benzyloxypthenyl) ethanol. A small por- % 
tion was crystallised from aceronimle to 30 
yield crystals, m.p. 113— M6°C 
Analysis : — 



4 ,, Found: 

* Required for QjHj^N^O.: 

(E) The product of (D) (22.0 g) dissolved 
in glacial acetic acid was hydrogenated 
55 at 15 p.s.i. and room temperature in the 
presence of palladium /charcoal catalyst. 
The catalyst was then removed by filtra- 
tion and the filtrate treated with con- 
centrated hydrochloric acid (4 ml, —1 
60 equivalent) and evaporated in vacuo to 

a green oil, which was triturated in di- 
ethyl cihcr/fjtfpropanol to afford a grey 
tar. Trituration of the latter in aceto- 
nitrile (100 ml) yielded an off-white 
65 powder (12.75 g), which was subse- 

quently dissolved in the minimum 
amount of warm water, the solution then 
being basified with aqueous sodium car- 
\ bonatc solution. The aqueous phase was 

70 decanted from the precipitated green 

tar and the latter triturated in turn in 
diethyl ether and acetone. Successive 
4 triturations in fresh amounts of aceto- 

nitrile induced solidification to give a 
75 cream-coloured product (8.45 g). Crystal- 

lisation from ethanol/waier afforded a 

100 * Found: 

Required for CiiH w N 3 0«: 

Example 34 
Ethyl chtoroformate (5.45 g) was added 
dropwise over 2—3 minutes to a sorred, warm 
105 suspension of DL - 2 - [N - benzyl - 2 - (4- 
arrunophcnoxy)emylamino] - 1 - (4 - benzyl- 
oxyphenyt) ethanol (23.4 g) (prepared as des- 
cribed in Example 33 (A), (B) and (Q and 
anhydrous potassium carbonate (6.9 g) in 



C 72.82; H, 6.59; N, 8.01 
C, 73.12! H, 6.71; N, 8.00 

cream-coloured solid, m.p. 155— 160°C. 
with decomposition. A silver nitrate test 
on the product indicated the presence 
of halide and so it was inferred that the 
product was contaminated with the 
hydrochloride salt. The aqueous ethanol 
filtrate was evaporated in vacuo to dry- 
ness and the residue combined with the 
crystallised solid, m.p. 155— lo0°C, 8a 
and the whole treated with warm aqueous 
saturated sodium carbonate solution t» 
convert it to the free base. Resulting 
was a fawn powder (6.0 g) which was 
crystallised from ethanol to provide fawn 90 
crystals (3.7 g), m.p. 164-166°C with 
decomposition. A final recrystallisation 
from an ethanol/methanol mixture 
yielded light fawn crystals (2.85 g) of 
DL - 1 - (ft - hydroxypkenyl) - 2 - [Z- « 
(4 . {3 - methylureido}phenoxy)ethyl- 
amino] ethanol, m.p. 165-o 0 C with de- 
composition. 



Analysis : — 



C, 62.S6; 
C, 62.59; 



H, 6.80; 
H, 6.71; 



N, 11.88% 
N, 12.17% 



ethanol (150 mr) and the stirred mixture was ilO 
boiled under reflux for * hour. The suspen- 
sion was then filtered hot to remove off-white 
solid and the filtrate evaporated m vacuo to 
a brown tar (27.0 g), consisting of crude DL- 
2 - [N - benzyl - 2 - (4 - ethoxycarbony - 113 
aminophenoxy)ethylamino] - 1 - (4 - benzyl- 
oxyphenyl) ethanol hydrochloride. 



14- 
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The previous crude product (27.0 g) was 
dissolved in 1 : 1 glacial acetic add: water 
(240 ml) and hydrogenated at 15 p.s.i. and 
room temperature over 10% palladium/char- 

5 coal catalyst. The catalyst and some accom- 
panying grey soiid (independendy shown to 
consist in all probability, of the mono-O- 
benzyi compound mainly) were filtered off, 
and the yellow aqueous acetic acid filtrate 

10 evaporated in vacuo at 40°C to give a fawn 
gum, which was triturated in diethyl ether 
(2X250 ml), the resultant fawn solid then 

Found: 

25 Required for Ci.H«N ; O s .HCl: 



being collected by filtration, dried at 80°C. in 
vacuo and crystallised from ethanol. The pro- 
duct consisted of off-white crystals (2.25 g) 15 
of DL - 2 - (2 - [4 - ethoxycarbonylamino- 
p}uznaxy)ethylammo] - 1 - (4 - hydroxy- 
p!ienyl)etIumol hydrochloride, which melted 
with decomposition in the range 187 — 9°C 
to an opaque melt, the latter decomposing 20 
further with clarification in the range 225 — 
230°C 

Analysis : — 



Example 35 
. 90% Aqueous formic acfd solution (4.3 ml) 
was added dropwise over 2 — 3 minutes to a 
stirred, warm solution of DL-2-[N-benzyl-2- 

30 (4 - arnincphenoxy)ethyIamino] - 1 (4- 
benzyloxyphenyl) ethanol (23.4 g) (prepared 
as described in Example 33 (A), (B) and (C)) 
in benzene (150 ml), and the stirred solution 
was boiled under reflux for 1 hour. Evapora- 

35 tion of the solution, which consisted of two 
liquid layers, in vacuo afforded a brown oil, 
and this was then diluted with water (200 mi) 
and the pH adjusted to about 6.5 using satur- 
ated aqueous sodium carbonate solution. The 

40 solution exTacred with chloroform (2X100 
ml), the chloroform layers then being separ- 
ated, dried over anhydrous magnesium sul- 
phate and evaporated in vacuo to afford a 
brown car (26.0 g), which consisted of crude 

45 DL - 2 - [N - benzyl - 2 - (4 - formamido- 



C, 57.64; H, 6.06; N, 6.94% 
C, 57.49; H, 6.35; N, 7.06% 

phenoxy)cthylarnino] - 1 - (4 - benzyloxy- 
phenyl) ethanol. 

The previous crude product (26.0) was dis- 
solved in glacial acetic acid (120 ml) and 
hydrogenated at 15 p.s.i. and room tempera- 50 
cure over 5% palladium/charcoal catalyst. 
Evaporation of the filtrate in vacua at 40° C. 
from the removal of catalyst yielded a brown 
tar, which was azeocroped with benzene (2X 
100 ml). To the resulting brown tar was added 55 
water (150 ml), and the pH of the sojution 
containing suspended white solid, was adjusted 
from about 4.5 to about 9.5, at which point 
the solution contained a fawn precipitate. The 
residual tar was converted to solid by stirring, 60 
the whole solid then being collected by filtra- 
tion and recrystallised twice from ethanol to 
give fawn crystals (6.55 g) of DL-l-(4-benzyl- 
oxyphenvl) - 2 - [2 - (4 - formamidophenoxy)- 
ethylamino] ethanol, m.p. 151.5— 152.5°C. 6: 
Analysis : — 



Found- C, 70.56; H, 6.45; N, 6.27% 

Required for C, 4 H 2ft N : CX : C, 70.91; H, 6.45; N, 6.39% 



The previous product (4.06 g) was dis- 
70 solved in glacial acetic acid (60 ml) and hydro- 
genated at 15 p.s.i. and room temperature 
over 10% palladium/charcoal catalyst. Re- 
moval of the catalyst by filtration, followed by 
evaporation in vacuo of the filtrate afforded a 
75 brown oil, to which was added saturated 
aqueous sodium carbonate solution. The result- 
ant sum was solidned bv trituration in 
/ 

Found : 

Required for CkH 20 N%O 4 .O.1C,H,OH : 

Those compounds of the invention in which 
90 Y represents a hydrogen atom and a hydroxy 
group exist in D- and L- optically active iso- 
meric forms and the invention includes these 
forms as well as the racemic mixtures. Method 
(1) described above may be used to prepare 
95 the optically active isomers by using the 
appropriately substituted phenyl-ethanolamine 
enanriomer as starting material, whereas 
methods (2) and (5) applied to such com- 
pounds of the invention will result in the pro- 



ethanoi, and the solid collected by filtration 
and crystallised from ethanol to yield off-white 
crystals (2.3 g) of DL - 2 - [2 - (4 - form- 8< 
amidophenoxy)ethylamino\ - 1 - (4 - hydroxy- 
phenyl) ethanol ; m.p. 164— 5°C. with de- 
composition, which was found from nuclear 
magnetic resonance spectroscopy to contain 
about 10% ethanol. 3 
Analysis : — 

C, 64.69; H, 6.52; N, 8.92% 
C, 64.37; H, 6.47;. N, S.73% 

duction of a racemic mixture. Alternatively, 1( 
the racemic product of each of the above 
methods may be resolved by well-known tech- 
niques, e.g. bv fractional crystallisation of an 
addition salt formed with an optically active 

acid. 11 

Compounds in which R* and/or R 3 are 
ouher than hydrogen have more than one 
asymmetric centre and exist as two or more 
racemic pairs of diastereoisomers. In general, 
the products of the above merhods will be a 1 



15 
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pairs m.y usually* 

^xE^vity of compounds 
JfalMrivca guinca-pjg left 

15 5S (bl^a^ 

tfSA of spontaneously ^ 
oie atria- (c) increasing cardiac output in the 
SKdid cat with an implanted left yen- 
20 tricular catheter; (d) increasing «g 
put in the conscious dog with an implanted iett 

mwdein response to the test compound is 
25 SSSed in "two animal specie ita^PJ 
* ' and cart The experiments are then repeatea 
fr^hf presence of i preceptor blockmg agent 
and o/rcserpinised atria » f^^^f 
the test compound is a directly aenng ,ff-recep- 

30 ^InSTb) any selective action compounds 
of the invention is rfiown compared with the 
catecholamines, noradrenaline and adrenaline, 
i.c. whether or not they increase the rorce ot 

35 atrial contraction to a greater extent than the 

"Tn test (c) the inotropic action of the test 
compounds following intravenous adminis- 
tration is measured in the anacstnetised cat. 

40 The peripheral effects of the compounds (e.g. 
effect on blood pressure) arc also measured 
in this preparation . 

In test (d) the inotropic action oi the test 
compound following oral administration to a 

45 dog with an implanted left ventricular catheter 

* is measured. • / \ 

By virtue of their performance in tests w 
to (d), the preferred compounds are to be 
found generally in those compounds of the in- 

♦ 50 vention in which R represents hydrogen, K 

represents a hydroxy group, R- represents 
hydrogen, X represents oxygen, Y represents a 
- hvdrogen atom and a hydroxy atom, and n is 
T More particularly, the preferred compounds 
55 have the above features and in addition R 
and R 5 each represent hydrogen. Particularly 
preferred compounds are those which show 
good potency of activity in test (a), and which 
show a good inotropic response and good 
j „<• oz-n'rin armmDanied by only a 



Phcnoxv)cthylamino] ethanol and DL - 2- 
I? - ,'4 - formamidophenoxy)ethyiamino) - 1- 

bhsnvlj Methanol and DL - 2 - [2 - ^4 - ac-t- 
amidophenoxyXthylamino] - 1 - (4 - 
Senyl) ethanol hydrochloride snow good 
Sy of activity in test :<A but are inferior 
a? the three particularly preferred compounds 75 
in test (c). 



WHAT WE CLAIM ISi — 

1. Compounds having the formula: 



it f ' * 



show a gooa uwuuf". "--■f" — - « 

duration of action accompanied by only a 
slight increase in heart rate in test (c), ana 
arc spccificallv DL - 2 - [2 - (4 - carbamoyl- 
'phenoxy)ethylamino] - 1 - (4 - hydroxy- 
phenyl) ethanol, DL - 1 - (4 - hydroxy- 
65 phenyl) - 2 - [2 - (4 - {3 - methylureido}- 



80 

W {Pand R' each represent hydrogen . or a 
hydroxy group, at least one being a hydroxy 

^iepwem 5 hydrogen, halogen or a lower 

■"S^K-o group a lower 

alkoxycarbonylamino group, an amoyl group 

orlSgroup, as hereinbefore defined, any 

one of which may be separated from the 

ohenyl ring by a methylene or ethylene group, 90 
phenyl nng j r> ^ hydmgm OT 

a lower alkyl group; 

X represents oxygen, sulphur, imino or a 

*T represents a hydrogen atom and a 95 
hydroxy group, wo hydrogen atoms or an 

oxygen atom; 

^n is 1, 2 or 3 when X is other than a 
direct link and is 0 to 4 when X is a dug 100 
link; the carboxylic acid esters, and aldehyde 
ondensation products, of such ^P°"*t? 
hereinbefore defined; and their pharma- 
ccutically-acceptable acid addition , sate. 

-> Compounds as claimed in Claim 1, m 10t> 
which X represents oxygen and n is 1. 

3 Compounds as claimed in Claim 1 or 
Claim 2, in which Y represents a hydrogen 
atom and a hydroxy group 

4 Compounds as claimed :n Claim 1 or 110 
Claim 2, in which Y represents two hydrogen 

"^Compounds as claimed in Claim 1 or 
Claim 2, in which Y represents an oxygen ^ 

Compounds as claimed in any preceding 
claim, in which R* represents a hydrogen 

at °7 n Compounds as claimed in any preceding 
claim, in which R 1 represents a hydrogen 120 

Compounds as claimed in any preceding 
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which R 4 represents a 'hydros 01 




chim, in 

atom. . ' .. _ 

9 Compounds as claimed in any preceding 
claim, in which R 1 represents a hydroxy group 
and R represents hydrogen. 

10 Compounds as claimed in any of Claims 
La which R and R l both represent a 

' hydroxy, group. 

11 Compounds as claimed in any of Claims ; 
1—8, in which R represents a hydroxy group 
and R l represents hydrogen. ■■■ 

12 Compounds as claimed in any preced- 
ing claims, in which R 3 represents a'carbamoyl, 
acetamido, formamido, propionamido, sulpn- 
amoyl, 3-methylureido, ethoxycarbonylamino 
or a methane sulphonamido group, optionally 
separated from the phenyl ring by a methylene 
or an ethylene group. . . . . 

13 Compounds as clai m ed m any precea- 
in- claim, in which R* represents hydrogen. 

°U DL - 2 - [2 - (4 - carbamoylphenoxy)- 
ethyiamino] - 1 - (4 - hydioxyphenyl) ethanol 
and its pharmaceuricaUy-acceptable and addi- 
tion salts. , 
15 DL - 1 - (4 - hydroxyphenyl) - 2- 
2 - (4 - {3 - methylureido}pnenoxy)ethyl- 



amino] ethanol and its pharmaceutically 
acceptable acid addition salts. 

16 DL ' - [2 - (4 - fonnamidopnenoxy} 
ethylamino] 1 - (4 - hytlroxyphenyl) ethar*! 
and its pharmaceutically-acceptaole aad adai- 

oon salB. 2 - \2 - (4 -. carbamoylmethy!- 
' ptenory^ylamino] - 1 - (4 - hydroxv- 
^ttenol and hs pharmacrutically- 
. acceptable acid addition salts. 

18DL - 2 - [2 - (4 - acetamidophenoxy)- 
ethybminol - 1 - (4 - 'hydroxyphenyl) ethanol 
. and its pharmaceuricaUy-acceptable aad addi- 

tion salts. . ~„- . rU _. 

• 19 A compound as claimed in Oaun 1 t~e 
. preparation of which is described m any one 
. of the Examples. . . ., 

• • 20 A pharmaceutical composition rompns- 
ine a compound as claimed in any preceding 
claim and a pharrmceudcaHy-acceptable car- 
rier material. 

P. C C GRAHAM, 
Chartered Patent Agent, 
Agent for the Applicants. 
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which copies may be obtained. 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
QTblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 



\d BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




